The aim of the study was to evaluate the latent structure of DSM-IV schizotypal personality disorder (SPD) diagnostic criteria. The sample consisted of 564 consecutively admitted inpatients and outpatients. Exploratory latent class analysis identified a four-class model as the best fitting model for DSM-IV SPD criteria. The first of the SPD latent classes was mainly characterized by odd thinking, inappropriate affect, and interpersonal features; the second class by cognitive/perceptual difficulties; the third class by paranoid features; and the fourth class by absence of SPD features. The conditional probability pattern of the fourclass solution could be safely replicated across confounder strata. Unlike previous findings, oddness, aloofness, and social withdrawal, rather than positive symptoms, best characterized SPD even in clinical samples.
From both a historical perspective (Kendler 1985) and an etiologic perspective, schizotypal personality disorder (SPD) is important because of its relationship with schizophrenia (Walker and Gale 1995) . It was argued that research in SPD has become increasingly relevant as a tool to study biological and cognitive markers of schizophrenia spectrum without the confound of severe psychotic symptoms (Raine and Lencz 1995) .
In addition to the overlap between SPD and schizophrenia at a phenomenological level (Siever et al. 1990a) , there is substantial evidence that SPD is linked with schizophrenia both genetically and developmentally (Walker and Gale 1995; Battaglia and Torgersen 1996) . Several studies showed that co-twins (Torgersen et al. 1993a ) and relatives of probands with schizophrenia manifest a high rate of SPD (Baron et al. 1985; Clementz et al. 1991; Kendler et al. 1991; Silverman et al. 1993; Torgersen et al. 1993a) , even in the absence of shared environmental experiences (Kendler 1988; Kety 1988) . For instance, Kendler and colleagues (1993) found that SPD was observed five times more frequently among the relatives of probands with schizophrenia than among the relatives of controls, with lifetime prevalences of 6.9 percent and 1.4 percent, respectively. Other studies gave evidence of increased risk of schizophrenia-related disorders in the relatives of clinically diagnosed SPD patients (Siever et al. 1990ft; Battaglia et al. 1991; Thaker et al. 1993; Battaglia etal. 1995) .
Despite these general data, it was recently shown that some features of SPD were more specifically related to schizophrenia than others. In particular, negative schizotypy (i.e., poor rapport, aloofness/coldness, guardedness, and odd speech), social dysfunction, avoidant symptoms (i.e., social isolation and social anxiety), and odd speech were the SPD features that best characterized relatives of probands with schizophrenia compared to relatives of controls (Torgersen et al. 1993a; Kendler et al. 1995) .
Several twin studies (Torgersen 1984; Claridge and Hewitt 1987; Kendler et al. 1991; Kendler and Hewitt 1992; Torgersen et al. 1993&; Battaglia et al. 1999) confirmed that genetic factors are important constituents of the SPD construct. However, these studies suggested the existence of multiple dimensions within the SPD construct-dimensions characterized by different genetic influences. For instance, a pilot twin study by Kendler and colleagues (1991) based on factor analysis suggested the existence of two SPD dimensions that are influenced to different extents by genetic factors. A recent study based on latent class analysis (Battaglia et al. 1999 ) showed a prominent genetic contribution for the first latent class components (constricted affect/aloofness and oddness) and a moderate heritability for the positive schizotypy (or cognitive-perceptual) latent class (the third latent class) but no genetic (or shared familial) influences for the paranoid latent class.
The results of these studies identified within SPD different clusters of signs and symptoms characterized by different relationships with schizophrenia and different genetic influences (Battaglia and Torgersen 1996) . Furthermore, these studies raised interest in the psychometric structure of SPD as well as in the controversies about the latent structure of SPD diagnostic criteria (Siever and Gunderson 1983; Frances 1985; Kendler 1985; Widiger et al. 1987; Siever et al. 1991; Siever et al. 1993; Torgersen et al. 19936; Raine et al. 1994; Vollema and van den Bosch 1995; Kendler et al. 1995) .
Even if methodological differences (e.g., SPD assessment, SPD diagnostic criteria, sampling strategy, factor extraction) limit their comparability, factor analytic studies of SPD criteria (Muntaner et al. 1988; Bentall et al. 1989; Hewitt and Claridge 1989; Raine and Allbutt 1989; Rosenberg and Miller 1989; van den Bosch and Luteijn 1990; Venables 1990; Venables et al. 1990; Kendler et al. 1991; Kelley and Coursey 1992; Kendler and Hewitt 1992; Torgersen et al. 1993fo; Nestadt et al. 1994; Raine et al. 1994; Kendler et al. 1995; Bergman et al. 1996; Battaglia et al. 1997) failed to support the hypothesis that a single latent dimension could explain the covariation of SPD criteria and seemed to show that SPD features spread over several dimensions-usually three. Interestingly, two of the most frequently observed SPD factors, namely positive schizotypy and negative schizotypy, seemed to have something in common with positive-symptom and negative-symptom schizophrenia, at least at the phenomenological level (Venables 1995) . However, even when a three-factor model of SPD was replicated, these studies showed a large variability in the contents of these dimensions. For instance, the interpersonal factor included paranoid features in the Raine and colleagues (1994) study but not in the Battaglia and colleagues (1997) one, whereas a distinct paranoid factor was found only in the Bergman and colleagues (1996) study. A further complication lies in the ascertainment method. It may be argued that different psychometric structures of SPD may be obtained depending on whether the study is on relatives of patients with schizophrenia, psychiatric outpatients, or general population subjects. Even if relatives of probands with schizophrenia could be considered an especially informative sample within which to study the structure of SPD, it was argued that these findings could not be generalized to clinical samples (Frances 1985; Battaglia et al. 1997) .
The evidence of a multidimensional structure of SPD posed some relevant clinical questions. In fact, some authors (Kendler et al. 1991; Kendler et al. 1995) seemed to consider factors underlying SPD criteria as evidence of different SPD subsyndromes. The empirical identification of different subtypes of SPD patients seems a relevant topic, from psychopathological, pathogenic, and treatment points of view. For instance, it could give psychometric support to the hypothesis of different neuropsychological and neurophysiological functioning related to positive and negative schizotypy, stemming from biological studies of SPD (Siever et al. 1991) .
If it is hypothesized that the covariation among the observed variables occurs with admixture of unobservable groups of subjects, as in the case of different SPD subtypes, then multivariate mixture analysis could be a viable statistical technique (McLachlan and Basford 1988) . When the diagnostic criteria are scored at a categorical level (either nominal or ordinal), as frequently happens in clinical practice, latent class analysis (LCA) is an appropriate multivariate mixture model. Compared to other cluster analytic algorithms that can handle categorical data, LCA is strongly based on maximum likelihood statistical theory (McLachlan and Basford 1988) . It also allows for statistical inferences from samples to populations and lessens the risk of artifactual dissections of homogeneous data (McLachlan and Basford 1988) .
Given this, LCA could be a useful tool to test whether clinically diagnosed SPD patients spread over different latent classes and to evaluate the diagnostic efficiency of SPD criteria (Young 1983; Uebersax and Grove 1990; Faraone and Tsuang 1994; Roy et al. 1997) .
Up to now, only two studies used LCA to analyze the latent structure of SPD diagnostic criteria (Nestadt et al. 1994; Battaglia et al. 1999) . These studies did not provide evidence of a two-class latent structure (i.e., SPD subjects vs. non-SPD subjects) of SPD criteria. However, the first study was carried out on only nonclinical subjects and was limited by the use of a subjective procedure to determine the best fitting model, with no use of incremental fit and goodness-of-fit statistics. The second study was based on a relatively small sample of nonpatient twins, and its results need to be replicated in a larger clinical sample.
Despite the evidence of SPD multidimensionality and the possible presence of distinct SPD subtypes, DSM-IV (American Psychiatric Association 1994) maintained a unidimensional, categorical model of SPD.
Given this, the aim of this study was to evaluate the latent structure of DSM-IV SPD diagnostic criteria by means of LCA in a large sample of consecutively admitted psychiatric patients.
Method
The sample consisted of 564 patients consecutively admitted to the Medical Psychology and Psychotherapy Unit of the Scientific Institute H San Raffaele of Milan, Italy. None of these subjects met the following two exclusion criteria: (1) DSM-IV Axis I diagnosis of schizophrenia, schizoaffective disorder, or delusional disorder, or delirium, dementia, amnestic, and cognitive disorder not otherwise specified (NOS); (2) education level lower than elementary school. Subjects' IQ was formally tested using the Wechsler Adult Intelligence Scale (1986) whenever the clinicians, who were following the subjects in treatment, had the clinical impression that they suffered from mental retardation, even at a borderline level. Subjects with an IQ below 75 were excluded from the sample.
Axis I disorders were clinically diagnosed by the same clinicians. Sample characteristics are listed in table 1.
The subjects gave written informed consent after receiving a complete description of the study.
DSM-IV SPD criteria and diagnosis were assessed using the Structured Clinical Interview for DSM-IV Axis II Personality Disorders, Version 2.0 (SCID-II) (First et al. 1994 ), a 140-item semistructured interview (with items organized by diagnosis) designed to diagnose the 12 DSM-FV personality disorders (PDs). According to SCID-II instructions, the criteria could be rated 1 (absent), 2 (subclinical), or 3 (clinically relevant). Since PD criteria should be considered present only if they are scored 3 (First et al. 1994) , the other two categories were collapsed into a single value. Accordingly, in this study SCID-II items were dichotomously scored. SCID-II was preceded by the administration of its self-report screening questionnaire (PQ). SCID-II was administered by eight trained raters blind to the hypothesis of this study. Administration was done in the context of patient routine diagnostic assessment. Both SCID-II and PQ were translated into Italian; a professional English translator checked the adequacy of the Italian translation through back versions. Subjects with Axis I diagnoses were administered SCIDn at acute symptom remission, according to the judgment of the clinicians who were following those subjects in treatment.
Since the study design was cross-sectional and the goal was to assess the diagnostic agreement among independent raters, a pairwise interview design was used to assess SCID-II interrater reliability. DSM-IV SPD diagnosis showed excellent interrater reliability for dimensional . Data on prevalence and interrater reliability of the individual DSM-IV SPD diagnostic criteria are listed in table 2. As shown, the interrater reliability was adequate for all SPD criteria (median K = 0.846, minimum = 0.497, maximum = 0.921). However, it should be considered that these data are not overall data but interrater reliability data. With structured interview assessment the pairwise interview design could easily give apparently high reliability estimates. It is, thus, a much weaker index of overall reliability than is a test-retest paradigm.
The presence of significant association between DSM-IV SPD and other PDs was assessed using the <p coefficient. Nominal significance level was controlled by using the Bonferroni procedure (0.05/11 = 0.0045). Cooccurrence rates, defined as the number of subjects meeting both diagnoses, divided by the number of subjects meeting either diagnosis, were also computed. Note.-Total number of subjects = 564. NOS = not otherwise specified; SD = standard deviation. The cumulative frequency of the individual Axis I diagnoses exceeds the frequency of any Axis I diagnosis because of multiple Axis I diagnoses. 
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Because of the absence of theoretical models of the number and structure of the latent classes underlying DSM-IV SPD criteria, an exploratory LCA was carried out. LCA is based on the assumption that the observed categorical indicators are imperfect measures of an unobserved underlying structure. LCA hypothesizes that the relationships among observed variables result from the existence of two or more unobservable (i.e., latent) classes of subjects. Within each class the observed variables are independent; that is, the observed associations among the variables occur with admixture of the classes (Rindskopf and Rindskopf 1986; McLachlan and Basford 1988; Uebersax and Grove 1990) . Moreover, LCA can be used to assess the specificity, sensitivity, and negative and positive predictive power of diagnostic criteria in absence of a gold diagnostic "gold standard" and in case of violation of Bayesian assumptions (e.g., presence of item-diagnosis overlap, lack of independence among SPD criteria) (Young 1983; Uebersax and Grove 1990; Faraone and Tsuang 1994; Roy et al. 1997 ).
To identify the LCA best fitting model, the following incremental fit statistics were used:
Akaike information criteria (A1C) and Bayesian information criteria (BIC)
. These criteria support model parsimony, imposing a penalty for increasing the number of parameters in the model. Compared to AIC, BIC gravitates less quickly toward more complex models as the sample size increases (Agresti 1990; Clogg 1995) . The extraction of new latent classes should be stopped when AIC and BIC reach their minimum value (i.e., smallest positive or largest negative value).
2. Aitkin et al. (1981) likelihood ratio comparison based on Hope (1968) simplified Monte Carlo significance test. This procedure aims at assessing the significance of the difference in likelihood ratio chi-square test (L 2 ) between two competing LCA models (say, two vs. three latent classes) (Aitkin et al. 1981; McLachlan and Basford 1988 ) using a parametric bootstrap approach (Aitkin et al. 1981; McLachlan and Basford 1988; Efron and Tibshirani 1993) . According to the Aitkin et al. (1981) procedure the extraction of further latent classes should be stopped when the L 2 difference becomes nonsignificant. The usual L 2 comparison between nested models could not be used as an incremental fit statistic because it does not follow the chi-square distribution in exploratory LCA (Clogg 1995) .
) and L 2 chi-square tests were used to measure model goodness of fit (Clogg 1995) . Whenever latent class conditional probabilities were at boundary values (i.e., either 0.0 or 1.0), the degrees of freedom were accordingly adjusted (Dillon and Goldstein 1984; Clogg 1995) . A given latent-class model was considered as adequately fitting the data when both y} and L 2 goodness-of-fit tests were nonsignificant (i.e., p > 0.05). The significance of % 2 a n d L 2 goodness-of-fit tests was assessed using both standard tables of chi-square distribution and simplified Monte Carlo simulation (Hope 1968) .
Once the best fitting model was identified, the fit of a like number of "pseudoclasses" was assessed. In analogy with "pseudofactor" models used in factor analysis (Nunnally and Bernstein 1994) , pseudoclasses are used in LCA to evaluate if the best fitting model simply reflects clustering of items because of similarities of item distributions.
Error rate and lambda index were used to assess the latent class predictability (Dillon and Goldstein 1984; Clogg 1995) . Standard errors of latent class conditional (Agresti 1990; Clogg 1995) . R 2 (pseudo R 2 ), R 2 to (adjusted pseudo R 2 ) (Dillon and Goldstein 1984) , and dissimilarity index (Clogg 1995) statistics were used as additional measures of fit. Data concerning the outcome of these indexes can be obtained from the authors on request.
probabilities were computed using a bootstrap approach (Efron and Tibshirani 1993) .
Excessive cell sparseness prevented us from using multigroup LCA to assess stability of the latent-class model across sample strata denned by gender, inpatient or outpatient status, and presence or absence of any Axis I diagnosis. Given this, in analogy with factor comparison, root mean square measure (RMS; Levine 1977) and congruence coefficient (CC; Wrigley and Neuhaus 1955) were used to assess the reproducibility of latent class conditional probabilities. In latent class comparison, RMS reaches a minimum of 0 (perfect matches) and a maximum of 1 (complete mismatches). On the other hand, CC reaches a maximum of 1 (perfect matches) and a minimum of 0 (complete mismatches).
LCA subject classification was generated using individual latent class membership probabilities. The agreement between LCA and DSM-IV classifications of SPD was tested using Cohen K. The association between latent classes and the other DSM-IV PDs was tested using ip. For each set of comparisons, the nominal significance level was corrected according to the Bonferroni procedure (0.05/12 = 0.0042).
Sensitivity, specificity, efficiency (i.e., the total probability of making a correct statement on the presence or absence of a particular disease [Youden J 2 was used as an efficiency measure]), positive predictive power (PPP), and negative predictive power (NPP) of the individual SPD criteria could not be computed from standard formulas, based on contingency tables, because of several violations of the assumptions underlying these statistics. Uebersax and Grove (1990) formulas for multiple latent classes were used to compute SPD criteria sensitivity, specificity, efficiency, PPP, and NPP from latent class conditional probabilities.
LCA was performed using the EM (Vermunt 1993 ) and LCAG (Hagenaars and Luijkx 1990) computer programs. Random data were generated using GENRAW, a LISREL 7 (Joreskog and Sorbom 1989) random number generator. BOJA 1.0 (Boomsma 1991) was used to generate bootstrap samples.
Results
According to SCID-II, 370 subjects (65.6%) received at least one DSM-IV PD diagnosis; the mean number of PD diagnoses was 1.14 (standard deviation [SD] = l.ll).The most frequently diagnosed DSM-IV PDs were narcissistic (« = 101, % -17.9), borderline (n = 100, % = 17.7), avoidant (n = 80, % = 14.2), passive-aggressive (n = 60, 2 Youden J = (Sensitivity + Specificity) -1. % = 10.6), paranoid (n = 60, % = 10.6), and obsessivecompulsive (n = 58, % = 10.3). Thirty subjects (5.3%) received a SPD diagnosis. This frequency of SPD diagnosis was similar to the frequency observed in previous studies based on clinical samples (Jacobsberg et al. 1986; McGlashan 1987; Battagliaet al. 1997) .
Among SPD subjects, 22 (73.3%) received one or more additional PD diagnoses; the average number of codiagnosed PDs was 1.37 (SD = 1.22). In particular, positive, significant associations were observed between SPD and, respectively, paranoid (% of co-occurrence = 17. The percentage of men was significantly higher among SPD subjects (n = 19, % = 63.3) than non-SPD subjects (n -220, % = 41.2): Yates-corrected chi-square = 4.83, df=l,p< 0.03. SPD subjects (mean = 30.92 years, SD = 8.71) did not differ significantly in mean age from non-SPD subjects (mean = 29.63 years, SD = 8.88): t -0.78, df = 562, p > 0.40. A higher frequency of inpatients was observed in SPD subjects (n = 25, % = 83.3) than in non-SPD subjects (« = 343, % = 64.2), and a trend toward significance was observed for the difference between these two proportions: Yates-corrected chi-square = 3.77, df = 1, p < 0.06. When compared to non-SPD subjects, SPD subjects did not show a significantly different rate of any Axis I disorder (SPD subjects = 66.7%; non-SPD subjects = 74.5%): Yates-corrected chi-square = 0.550, df= 1, p > 0.40. Considering the individual Axis I diagnoses, only brief/NOS psychotic disorder showed a significant positive association with SPD (SPD subjects = 23.3%; non-SPD subjects = 5.2%): Yates-corrected chi-square = 13.013,df= \,p<0.001, <p = 0.168.
The effects of gender, inpatient and outpatient status, and presence of any Axis I diagnosis on the individual DSM-IV SPD criteria are listed in table 3. A significant effect on base rates of SPD criteria, and a consequently potential confounding role, were observed for gender and, to a lesser degree, for inpatient and outpatient status.
Interitem correlations are shown in table 4. Even if all <p coefficients were positive and significant, the average interitem correlation was only moderate (median <p = 0.310, 25th percentile = 0.233, 75th percentile = 0.442), with (p coefficients ranging from 0.192 to 0.603. These data raised doubts about the unidimensionality of DSM-IV SPD criteria.
LCA incremental fit and goodness-of-fit statistics are shown in table 5. All incremental fit indexes considered in this study indicated that we should retain the four-latentclass model of DSM-IV SPD criteria. This model showed Note.-IA = inappropriate affect; IR = ideas of reference; MT = magical thinking; NF = no close friends or confidants; OB = odd behavior; OT = odd thinking; S = suspiciousness; SA = excessive social anxiety; UP = unusual perceptual experiences. All <p coefficients are significant at Bonferroni-corrected nominal alpha level: 0.05/36 = 0.00139. was mainly characterized by "no close friends or confidants," "odd thinking," "suspiciousness," and "inappropriate affect." The low base rate (2.0%) conditioned the low (0.298) conditional probability of "odd behavior." However, it should be noted that this SPD criterion showed zero or approximately zero conditional probabilities on all other latent classes. In other words, "odd behavior" seemed to have low sensitivity but high specificity and PPP with regard to latent class 1.
Latent class 3 was characterized by "ideas of reference," "magical thinking," "unusual perceptual experiences," and "suspiciousness." Latent class 4 was characterized by "suspiciousness," and to a much lesser degree, "ideas of reference" and "no close friends." Finally, latent class 2 was characterized by the absence of SPD features. Note.-77 = conditional probability; SE = standard error based on 50 bootstrap replications. LCA conditional probabilities represent the probability of belonging to a latent class given the presence of a schizotypal personality disorder criterion (e.g., p (Odd thinking I Latent class 1) = 0.813). Schizophrenia personality disorder criteria are listed in DSM-IV hierarchical order. *** Standard errors were not computed when boundary values (i.e., either 0.0 or 1.0 conditional probability values) occurred.
Both CC and RMS values seemed to show that latent class conditional probability patterns could be largely replicated across confounder strata. CC values were 0.941 for the male/female comparison, 0.852 for the inpatient/outpatient comparison, and 0.933 for the no Axis I/any Axis I comparison. RMS values for these three comparisons were, respectively, 0.152 (mean absolute shift = 0.082), 0.230 (mean absolute shift = 0.145), and 0.161 (mean absolute shift = 0.108).
Only four subjects (12.5%) belonging to latent class 1 were diagnosed as non-SPD according to DSM-IV criteria, whereas two subjects (6.7%) diagnosed as SPD according to the DSM-IV cutoff score did not belong to latent class 1. This yielded an almost perfect agreement between latent class 1 and DSM-IV SPD diagnosis: K = 0.898, p < 0.0042. Weaker, but significant, associations were observed between latent class 1 and paranoid (cp = 0.263, p < 0. All these data seemed to indicate that latent class 1 was the SPD latent class. Thus, latent class 1 was considered the target latent class in modeling the sensitivity, specificity, PPP, and NPP of DSM-IV SPD criteria using latent class analysis.
Diagnostic efficiency statistics are listed in table 7. According to Youden J, a measure that weighs diagnostic criteria according to sensitivity and specificity, the most discriminating DSM-IV SPD criterion was "odd thinking," followed by "no close friends or confidants," "suspiciousness," and "inappropriate affect." According to PPP, "odd behavior," "odd thinking," "excessive social anxiety," and "inappropriate affect" were the DSM-IV SPD criteria most predictive of SPD diagnosis. When sensitivity, specificity, PPP, and NPP were cumulated for each DSM-IV SPD criterion, obtaining a cumulative index of diagnostic efficiency ranging from 0 (no efficiency) to 4 (perfect efficiency), the SPD criteria could be ranked in decreasing order of diagnostic efficiency as follows: (1) odd thinking (3.63), (2) inappropriate affect (3.45), (3) excessive social anxiety (3.33), (4) no close friends or confidants (3.28), (5) odd behavior (3.18), (6) suspiciousness (3.01), (7) magical thinking (2.79), (8) unusual perceptual experiences (2.74), and, (9) ideas of reference (2.69).
Discussion
In agreement with previous findings (Bergman et al. 1996; Battaglia et al. 1997) , the results of this study support the hypothesis that three clusters of SPD characteristics could be identified, at least in clinical samples. In particular, in agreement with the findings of Nestadt and colleagues (1994) and Battaglia and colleagues (1999) , our results showed that the covariation among DSM-IV SPD criteria could be explained by the existence of three distinct groups (i.e., latent classes) of subjects showing different SPD characteristics and of one group with no SPD characteristics. Table 7 . Latent-class analysis: Sensitivity, specificity, Youden J, positive predictive power, and negative predictive power of DSM-IV schizotypal personality disorder criteria Even if LCA implicitly assumes the existence of distinct unobservable classes, these findings seemed to support the existence of latent taxa within the SPD realm (Lenzenweger and Korfine 1992; Nestadt et al. 1994; Korfine and Lenzenweger 1995) . In fact, in agreement with previous observations (Nestadt et al. 1994) , the latent class conditional probabilities of several SPD characteristics (namely, odd thinking, inappropriate affect, odd behavior, excessive social anxiety, and, to a lesser degree, social withdrawal) showed sharp betweenclass differences, whereas a clear "dimensional" gradient in the classes was observed only for the conditional probabilities of ideas of reference and suspiciousness. The distribution of the conditional probabilities associated with magical thinking and unusual perceptual experiences seemed somehow "bimodal."
This model of SPD based on exploratory LCA, indicating the existence of three distinct subtypes of subjects within the realm of DSM-IV SPD criteria, did not seem to reflect chance interitem associations. Furthermore, it seemed stable across strata of confounders (e.g., gender and inpatient or outpatient status), which significantly influenced the base rate of SPD criteria and diagnosis.
If three different latent classes underlie SPD, future studies should account for this fact when exploring the schizophrenia spectrum, with three latent classes putatively corresponding to relatively independent (dys)functional systems involved in the liability of schizophrenia (Battaglia et al. 1997) .
Despite the agreement with previous studies (Nestadt et al. 1994; Raine et al. 1994; Vollema and van den Bosch 1995; Bergman et al. 1996; Battaglia et al. 1997 ) on the number of latent variables underlying DSM-IV SPD criteria, we completely replicated in this study (latent class 3) only the cognitive/perceptual latent construct (closely corresponding to Kendler and colleagues' (1995) positive schizotypy), identified by Raine and colleagues (1994) , Bergman and colleagues (1996) , and Battaglia and colleagues (1997) . Interestingly, in this study positive schizotypy appeared as a latent class distinct from DSM-fV SPD and independent of the other Axis II PDs. However, the diagnostic efficiency of SPD positive symptoms was weak. Even if these findings were consistent with the results of McGlashan (1987) , they were at variance with previous observations based on DSM-III-R SPD criteria carried out on clinical samples (Jacobsberg et al. 1986; Widiger et al. 1987) . At least two methodological differences could explain this discrepancy. Both Jacobsberg and colleagues (1986) and Widiger and colleagues (1987) compared SPD subjects with borderline PD (BPD) subjects. However, several SPD subjects (range: 45.7%-60.4%) received a BPD codiagnosis. Studies on BPD showed that transient psychotic-like symptoms frequently occur in BPD subjects (Gunderson et al. 1991) . In both DSM-III and DSM-III-R, these psychotic-like BPD symptoms were not differentiated from the more persistent SPD positive features, fostering a spurious diagnostic overlap between SPD and BPD (Siever 1985; Siever et al. 1987; Siever et al. 1991) . In this study, we used DSM-IV Axis II diagnostic criteria, which explicitly list transient psychotic-like symptoms among BPD features. As expected, this resulted in a low BPD/SPD co-occurrence rate (0.8%). Given these considerations, we feel that the lack in our study of a large group of subjects with SPD/BPD codiagnosis played a major role in the inability to reproduce the findings of Jacobsberg and colleagues (1986) and Widiger and colleagues (1987) . Moreover, unlike these other studies (Jacobsberg et al. 1986; Widiger et al. 1987) , our study computed diagnostic efficiency statistics using a model (LCA) explicitly taking into account, and correcting, interitem correlation and item-criterion overlap. It could be possible that corrections for these spurious sources of item-diagnosis covariation resulted not only in increased precision of the estimates but also in a different rank order of the diagnostic efficiency of SPD criteria.
Latent class 1 reflected both interpersonal and disorganization/oddness constructs of the models of Raine and colleagues (1994) and Battaglia and colleagues (1997) and closely resembled the interpersonal schizotypy factor identified by Bergman et al. (1996) . The complexity of latent class 1 could reflect the severity of our subjects' SPD. In fact roughly 80 percent of our SPD subjects were inpatients, and 67 percent received at least one Axis I diagnosis (in particular, 23.3% had a brief/NOS psychotic disorder diagnosis). A large congruence (CC = 0.819) was observed between latent class 1 and the oddness/aloofness class identified by Battaglia and colleagues (1999) in a nonclinical twin sample. Interestingly, this latent class seemed as valid as the DSM-IV classification of SPD.
Latent class 4, characterized by suspiciousness and ideas of reference, replicated the structure of the third SPD latent class identified by Nestadt and colleagues (1994) , and it was similar to the paranoid factor identified by Bergman and colleagues (1996) . Fifty-five percent (« = 33) of subjects with a paranoid PD diagnosis belonged to latent class 4; this figure, as well as the specificity of this association with paranoid PD, seemed to show that this latent class represents a link between schizotypal and paranoid symptomatology. However, it should be noted that suspiciousness, which is the most relevant SPD characteristic of latent class 4, is an overlapping feature of both SPD and paranoid PD. Thus, this latent class could be related to this overlap of diagnostic criteria between SPD and paranoid PD, and to the large base rate of paranoid PD (10.6%, n = 60) observed in this study. The significant covariation between ideas of reference and suspiciousness, explained by latent class 4, seemed to support the hypothesis that tendencies toward personalized interpretations of interpersonal events (e.g., perceiving oneself as target of others' behavior, having feelings of being watched) play a role in the interpretational bias that leads paranoid subjects to go beyond the information given, and, consequently, to suspicion and mistrust (Fenigstein and Vanable 1992; Fenigstein 1996) .
Unlike the DSM-IV model, which emphasizes the diagnostic relevance of SPD positive features (i.e., ideas of reference, magical thinking, and unusual perceptual experiences), almost all patients diagnosed as SPD according to the DSM-IV threshold score belonged to the first latent class, mainly characterized by social withdrawal, aloofness, and oddness (namely, odd thinking). This result was not simply an artifact of the high cooccurrence rate between SPD and schizoid PD observed in our sample. In fact, when only SPD subjects without a codiagnosis of schizoid PD were retained, the chance-corrected agreement between DSM-IV SPD diagnosis and latent class 1 still remained substantial (K = 0.916, p < 0.001). Moreover, diagnostic efficiency statistics showed that odd thinking and aloofness (i.e., inappropriate affect) features, as well as social withdrawal and excessive social anxiety, have the highest diagnostic power. Interestingly, family studies showed that these SPD characteristics were the most frequently observed among relatives of probands with schizophrenia (Huxley et al. 1993; Kendler et al. 1995) and among monozygotic co-twins of SPD subjects (Torgersen 1984; Battaglia andTorgersen 1996) .
It should be noted that the relevant diagnostic efficiency of odd thinking seemed to support the hypothesis that cognitive slippage is central to SPD phenomena (Meehl 1990) .
In summary, these results did not seem to support the DSM-IV unidimensional model of SPD. If these findings were replicated, they could prove useful for possible future revisions of DSM-IV SPD diagnosis. For instance, the hierarchical order of DSM-IV SPD diagnostic criteria, based on their diagnostic efficiency, could be modified, placing a greater emphasis on oddness, aloofness, and social dysfunction features.
Finally, some caveats should be stressed. First, these findings concern only the internal structure of DSM-IV SPD diagnostic criteria. In selecting the DSM-IV it is hard to theorize about causal mechanisms, except when one uses developmental or genetic models. Moreover, in our study no external validity data (e.g., family history, neuropsychological tests) were available. Second, in this study all subjects volunteered for treatment. This could have biased the results. In fact, this study could have assessed the structure of SPD features that get subjects to seek treatment rather than the structure of SPD features properly. Third, exploratory LCA was used in this study.
It should be stressed that exploratory LCA suffers from the same indeterminacy problems of exploratory factor analysis. Further replication studies should be carried out before accepting these results. Fourth, even if descriptive statistics (i.e., CC and RMS) showed substantial replicability of the four-class model across confounder strata, a multigroup LCA could not be performed because of excessive cell sparseness. This prevented us from testing the fit of a confounder-by-structure interaction model, compared to a model assuming equal structure of SPD criteria across confounder strata. Moreover, the potential confounding effect of specific Axis I disorders could not be tested because of cell sparseness. These limitations suggest that it is necessary to consider with care our findings on the robustness of SPD structure to confounding variables. Fifth, this study was based on SCID-II. The low convergence observed between different diagnostic interviews for Axis II PDs limits the generalizability of these findings (Zimmerman 1994). Moreover, it is possible that method-by-data interaction, related to SCID-II format, could have influenced our results, including the comorbidity between SPD and the other DSM-IV PDs. However, it should be stressed that SCID-II format, with items organized by diagnosis, favors unidimensional solutions. The finding of a multidimensional structure of DSM-IV SPD diagnostic criteria seemed contrary to a solution based on a method-by-data interaction.
All these limitations stress the need for further studies on this topic.
